INTRODUCTION
This work is the second part of a two-part paper dedicated to the analysis and numerical solution of Biot's dynamic équations describing elastic wave propagation in fluid-saturated porous media. In the paper denoted as Part I [6] , the existence and uniqueness of the solution of such équations were analyzed. Thus we refer to Part I for the statement of Biot's model and the notation to be used in what follows.
The paper denoted here as Part II consists of two additional sections. In Section 2 the finite element spaces to be used are described and the continuoustime Galerkin method is defined and analyzed In Section 3 the discrete-time Galerkin procedure is given and the convergence analysis is performed. be a standard finite element space associated with T S J such that
Also, let W h be a fînite dimensional subspace of if(div, U) associated with TS{ such that
The space W h can be taken to be the vector part of either the Raviart-ThomasNedelec [3] , [4] , [5] , [7] space of index k -1, or the Brezzi-Douglas-Marini [1] , [2] , space of index k associated with *£{. In the particular case in which Q is a rectangle and 1B{ is related to a tensor product grid, the vector part of the Raviart-Thomas-Nedelec space of index k -1 can be described as follows : let S = {y 0 y n ) and 8) = {ç e ca*, yJ) -C/[^-1, ƒJ e P m } where P m dénotes the polynomials of degree not greater than m. Then if 6^ and 5{ 2 are quasi-regular partitions of each side of Q in subintervals of length bounded by h, we have that
eH\Q).
The continuous-time Galerkin approximation to u is defined as the twice- Proof : Let £, = (Ç t , Ç 2 ) = (« x -ü" « 2 -l/ 2 ). Choosing t > = X -u° in (2.5 (i)), x being an arbitrary element in V& and applying (4.5 (ii)) of Part I we conclude that 
X) dt
We shall integrate (2.9) from 0 to t, but first we shall get a bound for the intégral of the first term in the right-hand side.
Using intégration by parts with respect to time,
Hence,
Then if we integrate (2.9) in time use (2.6)-(2.7) we have
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It follows from the approximation hypotheses (
Thus the conclusion of the theorem follows from a Gronwall argument. This complètes the proof. The discrete-time Galerkin approximation to u is defined as the séquence
A DISCRETE-TIME GALERKIN PROCEDURE

Let Lbea positive integer
The initial values U° and t/ 1 must be specilied, but we shall delay their sélection until the error analysis has indicated what is needed to maintain optimal order convergence.
We no wproceedto dérive estimâtes for The error £" = u n -U n . Set 
